Statement of problem: Correctional facilities are stressful, unhealthy and dangerous working environments, which increase the risk of chronic diseases and a shortened lifespan for employees, particularly corrections officers. The need exists for effective worksite interventions to lower chronic disease risk and improve health of correctional employees.
Introduction
Correctional officers must cope with a variety of stressors within and outside of their institutional roles [1] . Correctional institutions are high-stress workplaces due to hierarchal organization, rotating work shifts, irregular meal schedules, and risks to personal safety during violent emergencies [2] [3] [4] . Much of the research on the health of workers in hazardous duty services (e.g., police officers, civil servants, and correctional officers) has identified a relationship between the work environment and stress [5] [6] [7] [8] [9] [10] [11] [12] . For example, Chandola et al. [5] reported an association between chronic work stress, elevated cortisol level, and coronary heart disease among a large cohort of civil servants. Increased stress and depression also can lead to dis inhibited and binge eating [13] , which increases risk of excessive adiposity.
Smoking, poor eating habits and inactivity also challenge the health of correctional officers. From our experience in northeastern United States, correctional officers exit the training academy physically fit, having passed the Cooper Institute Fitness Standards [14] . Yet, most exceed recommended weight norms within 5 years on the job due to lack of regular physical conditioning and unhealthy food environments in correctional facilities [15] . Increased stress and related behavioral risks have been attributed to the overwhelming number of overweight and obese correctional officers [4] , increasing risks for coronary heart disease, hypertension, and diabetes [4, [16] [17] [18] .
Health promotion and public health advocates have identified the workplace as a promising setting for addressing excessive adiposity and chronic disease risk [17] . Evidence from best practices recommends that weight management interventions should include health professional-facilitated education and tailored feedback, a work environment that supports behavior changes, and employee involvement in the intervention [19, 20] . Success in weight loss programs has been attributed to improvements in the participant's level of self-efficacy and confidence in changing dietary and physical activity behaviors [21] across relatively short 8-week [22] and longer 18-month [23] interventions. Traditional workplace health promotion programs typically use "one size fits all" approaches, which may be incongruent with the job conditions (demanding work schedule, inflexibility, and lack of control) and organizational hierarchy of correctional institutions. Tailoring a weight loss intervention to participant's level of knowledge, self-efficacy and extant workplace barriers, may empower correctional officers toward achieving and maintaining a healthy weight by counteracting the potential negative influences of work environment, job characteristics, and lifestyle [24] .
The purpose of this pilot study was to evaluate the effectiveness of a worksite nutrition education program in achieving weight loss through healthy behaviors for overweight/obese employees in stressful workplaces (i.e., correctional employees). The intervention was tailored to the employee's baseline survey responses on nutrition knowledge, exercise behaviors, confidence in changing behaviors, and preference for foods and exercise. The ability for these baseline responses to explain differences in those who were successful in weight loss (goal of ≥3% of baseline body weight) across the intervention was tested.
Materials and Methods

Study design and recruitment
The study used an 8-week pre-post test design. A convenience sample was recruited via flyers and registration forms distributed to all employees and posted for two-weeks in the officer's mess. Due to an established partnership with the State Department of Correction, and, as a stipulation of our partnership, the study enrollment was open to all employees at the selected correctional facility. Four weeks prior to program initiation, the Program Facilitator (PF) coordinated a best approach to register participants with the warden at the correctional facility. The cooperation of the warden and correctional facility administrators was critical for successful completion of the program including recruitment and implementation via the provision of: semi-private space to complete study forms and surveys and to conduct weekly educational sessions; private space for weigh-ins; and employee's time and coverage for participation without compromise to job and facility security.
Participants and procedure
Convenience sampling was used to recruit volunteer participants who met the inclusion and exclusion criteria. Inclusion criteria were: being an employee of the correctional facility, a body mass index (BMI) of ≥25, no restriction in physical activity as indicated by the Physical Activity Readiness Questionnaire [25] and a commitment to the 8-week intervention and evaluation. Twenty-seven employees volunteered for the program, and after baseline measurements, 20 participants continued for the entirety of the intervention. Attrition was attributed to employee transfer of work location.All of the participants signed an informed consent approved by the University Institutional Review Board prior to participation. At baseline and after obtaining informed consent, participants were asked to complete the surveys. Adiposity measures were completed at pre and post-intervention.
The PF measured the participant's body weight using the same digital weight scale, which was calibrated regularly. BMI was calculated from the baseline weight and self-reported height (wt/ht 2 ). Using a non-stretchable tape measure, waist circumference was measured around the smallest area below the rib cage and at the level of the top of the hip. Hip circumference was measured around the widest area of the hips. Perceived body size was estimated from the Stunkard Figure  Rating Scale [26] . Participants identified their body size using the scale's body type pictograms to assess self-awareness of adiposity and discrepancy between measured and self-reported adiposity. Previous work in a worksite wellness program suggeststhat individuals are more willing to list a weight category than to report their actual weight [27] . Table 1 shows the characteristics of the participants. The study sample was slightly older than the overall facility employees (average age 42.5 years) and the average age for females (51.6 years) exceeded that for males (43.3 years, p<0.05). According to the pre-intervention BMI, 7 participants (35%) were overweight (25-29), 6 (30%) had class I obesity (30-34.9), 5 (25%) had class II obesity (35-39.9 ) and 2 (10%) had class III or extreme obesity (≥40) [28] . The males at baseline had significantly higher BMIs than did the females (p=0.01), and were skewed toward being obese. Higher risk waist circumferences were seen for all of the males (>40 inches) and for 6 of the 9 women (<35 inches).
Surveys on nutrition knowledge, attitudes and behaviors toward food and physical activity
Following previously validated protocols [29] [30] [31] , participants completed 3-section nutrition and physical activity questionnaire to assess knowledge, usual dietary and exercise habits, as well as levels of confidence and barriers to changing eating and exercise behaviors. The first section contained ten multiple-choice or multiple component questions, adopted from the Hawkes and Nowak nutrition knowledge questionnaire [25] , which asked whether foods were low in cholesterol, fat, or fiber. One point was given for correct answers and zero points for incorrect or "not sure" answers, for a total maximal score of 38 points. The second section contained 26 multiple choice and openended questions to identify participant's eating and exercise habits at the workplace [29, 30] . The third section assessed the participant's motivation and self-efficacy regarding a regular exercise program [32, 33] .
Participants completed a separate survey asking their level of liking/ disliking for foods and physical activity. Previous research has shown that reported preference for foods serves as a proxy of habitual dietary intake [27, 34] . The survey contained 62 foods/beverages, 7 physical activity items, and 7 pleasurable (e.g., jumping into a pool on a hot day) and unpleasurable (e.g., glare of headlights) items on the hedonic general Labeled Magnitude Scale. The bidirectional scale has labels spaced to give the scale ratio properties: strongest liking/disliking is located at the ends (±100), neutral in the middle (0), and intermediate labels of weakly (±6), moderately (±17), strongly (±35), and very strongly (±54) like/dislike. The non-food items generalize the hedonic scale, increasing the ability to compare ratings across individuals [35] and providing insight to motivation for eating (e.g., food hedonism) [27, 34] . Individual items were conceptually grouped by foods, physical activities, and non-foods.
Intervention period
The study group participated in eight, 1-hour weekly educational sessions lead by the PF who had formal training in health promotion and health education, was certified by a major insurance corporation 
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African American / Black 3 on their workplace weight loss programs, and had previous experience implementing health program interventions at correctional facilities. Four weekly education sessions (two per week, one in the morning, and one in the afternoon to reach all shifts) were held to provide employees with maximum opportunity to attend sessions convenient to their work and shift schedules. They were discouraged from attending more than 1 session per week. During the first week, the PF met with the 20 participants, who then created seven teams of 2-5 members each. The team model was consistent with the small group nature of corrections work. Weekly meetings were scheduled between the PF and each team to discuss and provide nutrition and weight loss information. The participants were required to attend at least in 6 of the 8 weekly sessions and monitored their progress through food and activity logs.
Tailored weight loss intervention
The focus of the intervention was to promote knowledge and attitudes conducive to improving or maintaining positive dietary and physical activity practices for healthy behaviors and weight loss, following the US Department of Agriculture's Food Guide Pyramid and the US Department of Health and Human Services' National Cholesterol Program Guidelines. The general topic areas are shown in Table 2 .
Although the session topics were the same for all teams, the PF utilized the baseline survey responses to tailor the educational sessions and handouts for nutrition messages, emphasizing portion control, flexible restraint, planned indulgences and a positive relationship with food. This approach is consistent with most of the research identifying barriers to weight loss including perceived taste, lack of convenience/ time, high cost, confusing advertising, and lack of knowledge of actual food intake and dietary recommendations [36] [37] [38] [39] . During educational sessions, the PF discussed issues regarding energy balance, portion size and calorie counting. In terms of nutrition knowledge for example, the instruction addressed that 15 of 20 participants incorrectly answered questions pertaining to fat and cholesterol contents of foods as well as fruit and vegetable intake recommendations. Further educational tailoring was specific to environmental constrains of the correctional facility (e.g., planning healthy meal options for extended shift hours and avoiding overeating energy dense, low-nutrient quality foods during double shifts). For each session, a detailed outline of the didactic materials was presented to the participants.
Data analysis
Changes in adiposity across the intervention were tested with paired t-tests. Differences in baseline survey responses and associations with change in adiposity were tested for central tendency (independent t-test) and distribution with Chi Square Test of Association or the Fisher Exact Probability Test (two-tailed). The criterion for significance was p≤0.05.
Results
Change in adiposity across the intervention and associations with perceived adiposity
From pre to post intervention, there were significant losses in weight, BMI and waist circumference in both males and females (p<0.01). The average weight loss at week 8 was 8.3 lbs, ranging from 26.2 lbs lost to 1.8 pounds gained, which corresponds to an average of 3.6% weight lost across all participants (Figure 1 ). The average BMI decreased from 33.5 at baseline to 32.3 at the final week. In comparison with females, males achieved significantly greater loss of weight and BMI (p<0.05), but not greater percentage of weight loss.The average reduction in waist circumference was 1.4 inches, ranging from 6.6 inches lost to 1.2 inches gained.The number of participants with normal waist circumference (lower disease risk, according to the CDC BMI/ Waist circumference classification) increased by two and half fold, from 3 or 15% at baseline to 8 or 40% at post intervention (Table 3) . Although there was no gender difference in loss of waist circumference, females showed significantly greater variance in circumference lost (+1.2 to -6.6 inches) than did males (+0.5 to -4 inches, p<0.05).
Comparing measured to perceived adiposity status, 14 individuals (70%) showed concordance between perceived and measured BMI categories (Table 4) . None of the individuals perceived that they 
Baseline nutrition survey responses and associations with intervention weight loss
The nutrition knowledge score at baseline ranged from 11 to 29, with an average score (20.3±4.5) equal to half of the items being answered incorrectly, and did not differ significantly between males and females. There was no significant relationship between nutrition knowledge and either baseline adiposity or waist circumference. However, employees with below average knowledge scores showed more success in the weight loss intervention they tended to be distributed in the greater than 3% weight loss category than those with above average baseline knowledge scores (Fisher Exact Probability Test, p=0.07).
Fruits, vegetables, whole grain, and milk products were ranked as less preferred at baseline than were high-fat food groups (Table 5) . Participants who lost 3% of their baseline weight or more across the intervention (versus those who lost <3%) reported less healthy dietary preferences at baseline. According to Fisher's Exact Probability Testing, the more successful weight loss group fell into higher liking categories at baseline for sweets and alcoholic beverages (p<0.05) but tended to fall into lower liking group at baseline for vegetables (p=0.06). Eleven participants (55%) were classified as having high food interest (food groups were ranked as more liked than pleasurable non-food items), while eight participants (45%) were classified as having lower food interest (food groups were ranked as less liked than pleasurable nonfood items). High food interest individuals had significantly higher baseline BMIs (p<0.05), yet did not differ significantly in the amount of weight/adiposity lost from pre to post intervention.
Baseline physical activity survey responses and associations with intervention weight loss
From the survey reports at baseline, 15 participants (75%) reported no activity or less than three times of recommended physical activity per week [40] . Males and females did not differ in level of physical inactivity and higher age was not associated with greater inactivity (none or less than once/week). Participants who reported inactivity did not differ significantly in baseline BMI or waist circumference, central tendency or distribution, from those who reported physical activity.
Across all participants, the average hedonic rating for physical activity was just above moderately liked (average=22.1±27.5 St. Dev.), with large variation (< moderately disliked to > strongly liked) that did not differ significantly between males or females or by age. Reported liking for physical activity did not differ significantly between those who were inactive versus active, suggesting other barriers to physical activity than level of liking (see below). The relationship between liking for physical activity and adiposity measures was not linear. Those who were heaviest (BMI≥35) reported greatest level of liking for physical activity.
From the survey responses, 85% of participants (17 of 20) reported no time, not enough energy, or laziness as barriers to physical activity, with none reporting health or injury worry as a barrier. Reported confidence in physical activity across the 11 items was varied, ranging from low (score<2) to high (score=5) confidence.The relationship between reported physical activity and physical activity confidence was j-shaped: those with highest confidence either reported being inactive or being highly activity. Individuals who lost >1 inch in waist circumference across the intervention had lower baseline confidence scores than did individuals who lost ≤1 inch (p<0.05). Change in BMI was not related significantly to baseline confidence scores.
Discussion
The present pilot study evaluated 8-week worksite weight loss intervention for correctional employees, supplemented with nutrition and physical activity survey assessments that were used to tailor the messages and educational intervention as well as characteristics of employees who were most successful in losing weight. The average pre-post intervention loss of weight and adiposity was significant and reached clinical significance (>3% weight loss).Participants who had less healthy dietary behaviors at baseline, measured by less healthy dietary preferences and lower nutrition knowledge, were most responsive to the intervention as measured by percentage weight loss. The reported level of physical activity at baseline was unrelated to the level of weight loss, however, those who were less confident about their physical Losing 3-5% of body weight can delay or prevent chronic conditions related to obesity [41, 42] . Over the 8-week program, participants lost an average of 8.3 lbs, which is consistent with the CDC recommendations of a slow and steady weight loss of 1-2 pounds per week for an overweight or obese individual. Similar results have been reported in other worksite weight loss programs [3, 16, 43] . There is a dispute over what is the best approach to measure effectiveness of weight loss interventions [44] . Our pilot study found value in utilizing weight (% weight loss) and waist circumference as both measures documented improvements in adiposity across the intervention in men and women. Studies have reported that those who have lower waist circumference, despite being BMI-categorized as overweight or obese, have lower chronic disease risk [45, 46] . In our study, the average reduction in waist circumference was 1.4 inches and the number of individuals with elevated and at-risk waist circumferences (i.e.,>40 inches for males, >35 inches for females) was reduced from 17 to 12 individuals at the completion of the intervention (Table 3 ).
The present pilot study utilized Stunkard's Figure Rating Scale (FRS) [47] to evaluate the participant's perceived adiposity, its relationship to measured adiposity, and whether it was informative on weight loss success. Utilizing FRS might more suitable than direct weight measurement at workplaces to prevent stigmatization and threat to self-esteem at being weighed at work. For example, correction officers have an authoritative role at work and in charge of inmates. In such environment, direct measurement of obesity and being labeled as "obese" may not be welcomed. There was reasonable agreement between the participants' perceived level of adiposity and measured BMI classification (Table 4) . Furthermore, those who accurately reported their category on the FRS were also more successful in losing weight. Lynch et al. [48] found that women, who correctly identified with the obese character on the FRS and had measured obesity, were less likely to gain weight over time across a longitudinal study. If inaccurate self-perception is a barrier to effective weight loss, the use of instruments like the FRS may have utility in workplace weight loss programs [49] .
The present study tailored the nutrition and educational information to the participant's knowledge and skills. Furthermore, as part of the customization, we aimed to increase confidence in making positive behavior changes within the environmental constrains of the correctional facility. Our results indicated that participants who had below the average knowledge scores were more likely to achieve a clinically significant weight loss. The baseline survey response suggested that the study group lacked the nutrition knowledge necessary to make healthy food choices. Our findings are consistent with others that have shown that educational approaches focused on nutrition and physical activity can effectively increase healthy behaviors, achieve clinically significant weight loss [50] and improve blood pressure during the intervention and at the one-year follow-up [17] .
Another noteworthy approachin our study was assessment of participant's usual food intake via a reported food preferences in order to tailor nutritional messages that promote lower energy and more nutrient dense intakes. The Food Liking Survey provides a rapid method of measuring habitual intake that maybe less prone to reporting bias (e.g., underreporting intake of less healthy foods). Recall of liking is cognitively simpler than recall of specific intake behaviors [51] and, thus, liking surveys take less time to complete than other dietary assessments. Individuals tend to eat what they like and avoid what they do not and reported food likes/dislikes is associated with diet-related health indices like adiposity and blood pressure [27, 34] . Consistent with these findings, the present study found that participants who had high level of food interest were heavier than those with lower level of food interest. We also found that participants, whose pre-intervention food preference patterns likely associate with energy overconsumption, were more successful at losing weight across the intervention. These participants may have a readiness to change dietary behaviors, accurately reporting areas in their diet that can be changed to lower energy intakes. Based on individual's likes and/or dislikes, sustainable dietary recommendations can be provided to individuals who are ready to make the changes necessary to lose weight [51, 52] . Thus, food-liking surveys could offer a feasible and valid method for evaluating dietary changes across weight loss interventions.
Many participants reported low energy levels and/or lack of time as the reason(s) for not participating in physical activity, not because they disliked physical activity. There was a low confidence in getting up early to exercise, sticking to an exercise program after a long day at work, and exercising despite feelings of depression. Increasing knowledge regarding physical activity may translate to an increase in health selfefficacy and increased exercise behavior [53] . If work conditions and work culture discourage leisure time exercise, sustaining behavior modifications long after an intervention may require institutional, as well as individual remedies. Correctional employees would benefit from incorporating physical activity into their structured worksite, thus shifting the emphasis from individual motivation to physical and organizational changes in the workplace.
There were a number of limitations of the present study. The sample size was a primary limitation. However, this was a pilot study to evaluate both feasibility and effectiveness of a weight loss program at a corrections facility. Despite the small sample size, the study found significant changes in weight. Lack of control over job task, job rotation, and shift work, as expected, limited the ability of many correction employees to participate or to complete the entire program. Future programs should consider these job characteristics during planning and implementation of worksite health promotion programs.
In conclusion, there is paucity of research on workplace weight management programs for employees in stressful jobs such as correctional employees. Traditional workplace health-promoting programs may not be suitable for these unique workplaces, with hierarchical organizations, shift work, lack of job control, and very stressful and demanding work environment [12] [13] [14] . Health promotion programs in corrections need to account for social norms and these unique characteristics to ensure program success [16] . Increased stress can lead to over-eating and may increase the risk of becoming overweight/obese [17] , particularly if the only foods available are high in energy and low in nutrient value. The long hours and constant overtime also leaves little time to plan healthy meal options and no opportunity for regular physical activity workouts. The increased stress levels, along with the lack of exercise and excessive eating seem to be the cause for the overwhelming number of overweight and obese correctional officers [12] . The excess weight may affect officer's response time to emergency situations and escalate health and injury risk [4, [16] [17] [18] .
The workplace weightloss intervention could be an effective strategy to address excessive adiposity and promote healthy lifestyle behaviors. Previous research has shown that employees, especially those most in need, are unlikely to partake in worksite weight loss interventions because they fail to address specific workplace constraints and barriers to achieving healthy lifestyles. This is the first program, to our knowledge, that reported on and showed success of a tailored weight loss intervention for correctional employees based on participant responses to simple baseline surveys on nutrition and physical activity knowledge, attitudes and behaviors. The program was delivered within the constraints of the correctional facility environment. Participants who had the lowest knowledge, confidence, and/or behaviors about healthy diet and physical activity showed the most success at losing weight across the intervention. This pilot study and previous research [2, 3] support that interventions which address the unique workplace demands and facilitate participation increase potential for intervention success, and maintaining healthy behaviors in the future.
